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mmw^ i£8t#> er> *#n#. s&ii*> 

t£> ^> ^ ^> $u ^> ^ ^ 



I 




9. 8 0f&w2ffe» n^m^mm^^^^ 

vtmft* er, ffi^S#> JSlSti^ SfiiH£> 

1 1. 8 £4>afc&tt/^ra 0.01 

15. mis^JS* i pm&}ii&, £+£## : Fftai±#{fr w 

16. raj§j&*J3^ is ffi&warS:. ^^a^a^f**® 

17. HfWJIf 15 0fi£M;frJ*, g+^tt^H^^i**® 
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22. mm$Lmm& 19 ffi&ff>jj&, &*mfi&Mxtfflif&W7z 

24. ffiJg&^3M* 19J^&fiW&. g+^^aftJE^W* 

mw* ^S!ijR3c*jRs>t. 

29. Mffimm* i tflrfcAWSsk ^^S^hWSWS-^ 
mTl ec £.inft*&t&&*}- mij* PfcJi* tflftl^n 

30. siwti^^^s. 

32. TOMJ^ 1 +0T*&W;frft. £4»ffi&MiMfc'&tS»3e- 

ifcig. 8Mf* PiWaK*#^ 

33. «««i3pjs* i 4»0rfcfiWfe. »-2*as'&ra££## ; F 



& dna jaa^j^^e^xaic-^Jft dna ^^w^s^-bis^ 

36. m^WJ^* 1 ^^SW^. g*^*^ £mRNA# 
fii^mRNA#^^^?y*ffiWW«M^^^^6 < J^M±» 

37. n ig&f'j^ i 3*4 > ^## : ?ss6#.b. 

38. telSfc*JS« 37 +tfi*fiW&. £*W*feifcfcl£SDS. 

39. ii^^ji* i +0r*fcW2r$*. Kt^^se^-a 
41. ««RjpJ5* l 4"^f3*W^ ^^^^^smsittfi 1 



50. «jg&5pJ5l* l +J5f3*W^. £4'£ > h£## : Ffc»&. 

51. *|g&3pJ3l* 50 ^ffiftW^gtfMHF' 

53. —wffl^wiisaii&rt^^w^. &*g: 



5 



56. te««tf&j3M*53+0r&tt#fe. j&&&ftnmi&mi&to% 
C )^^ w leaa mm ft mm t 

e)m&)Affi&MM&]^^fr~&to mRNA ^^IlJ^f^ mRNA 



mRNA cDNA 

63. ^^^62^^^^. ^^^WIGaifl&SJfiL* 

Q yJ&ft)^ffimj&ffiMi&mM^ft'%tf} mRNA ££l=r£lj#n£ mRNA 
^MilS^^W^/S^^mRNA-^^ft^, 

g)Sfc/g#7^tH mRNA^tf]^*; 

mRNA mRNA &$$Sfc/fccDNA fl-^JS. 31 

&^n$Jt±S:*hlft DNA fl^&fT cDNA #^#JifcS, 

mRNA #^fi<J&fi. 

67. ««3R5PJ5* 64 +^faw^rte, &*ffi&tftVLmm*I&& 

68. ^y^^^ffi^^^^^^^'J^^: 



69. J&tfHJSW 68 4'0r*fcWii«HJ£. aE^Btett^tt^H 1 ^^ 
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(JnmRNAaJtDNA). ftSStfe, KM 

mfo&M. ^fflaSSISL-^RK^ffi eppendorf «S«f^» 
ift^J«M^1^T= £ eppendorf 'ffW— flPJa3±— > h7TCfltt«fifiJP 

mmm^^^o eppendorf f^at^* frlAfT^ 

f^l (^ffijli^'t4^^^^HS>i-^^ffl7^a^)o (Fan ^ , 
Anal. Chem. , 71 (21) : 4851-9 (1999) ) . 

mm^m 5,653,859 ^tb-#^*w^rfe» ^^w^wmt 

%3i^o ^S^'J 5,653,859 ^ + M«ll*JIRf ^ftt W 



r sff jsw^^i*^ wig* - 

m^mm^, mtw, vtmw* Er> m^mw, 

ffc, fl> I, f£> f!^ ^> ^ ^> 

flu i£> H^S^. ^tt*&MWtt#^S<&*/^IB ; J i a 



mm, ^^mm^mmm^> mm^ vtm^ Er, m 
mmRtt o.oi m^mji^WL^zm, imm^M^ o. 1 m 



£g, ##t> AMf* WWsK^^W^teSItt 

^-^JL^W, ftS&flgtttfTft mRNA. i^raRNA^# 

^1£&^®ffli5fc&fcl Cin SDS) m$&&]^Wi£^> 



A) ^^^^n?jt±^M c t :l ^vf ; 

b) ft^^mwmmmm±.\ 

m 2 ^tBTffl^it^^T (fri^Hf) fitiiMtffe. i^tt^ 




A) ^fc^EtfilM***^: 

B) #^te&££y«SS&M£ffi-t: 

A) ^T-^^S^M^^^^^Tn^+^S^- 

b) -»«5*£5te^&&£!i %«ii»± . 

±; 

s 12 &^T&^^mmm%wfr?m&WL <*n4HP*a£-«> 



mm?. ^ 

fa&%L7tf}^Xo J^WA GenBank ^^1£ffe|gJ¥#%ft^!K 

if^i, ^a^fg. ^ (in^SM> dnas. rnasn ^^"f*sK 



#U*. ^ftflW&^HS^PST-^ Cin^). Wtf^^J (Jn&x 
«?L^t) (£n;£iU fc^. #U 3tN *K ^ 

/?D£ftj "£ffllf" ^AW^^ft^ DNA 70S 

S£AWtfl£4&. DNA s£ RNA *Pf|&J3!*h5Wj£o^#ftj:fi&^ 20nm 
300nra£;£tfW. I (Baltimore^) DNA 

II^M— ^r^DNA^^Siam; III 3&^«T— 
RNA tf^gM; IV 3^i*SW— &IEtefitJ#-5l RNA ffc*?SEI 
illligf mRNA MfMs V ^ftltW^fii RNA ft 

^SSIl, $ffi^mRNA^/#ltt» ; VlUUS#W-*iEttW^fiiRNA 
fS^g^'J^ mRNA ftj^fcTW— & DNA ftftUft'®}' £3& 



m^T-mm^ ins. mm^ mttm^umm^mn^w, asm 
o.i ^suai 1 **. mmmT&ftm^m^mmmffi^ 

jg£, HUSlM^^ 1 ? 



^mS^lX, kk lmnr££f£lj 0.25m 2 ^ o H#H2Jftfci&, *^ t t , {£ 
ffi^S^RTh/A 4mm 2 ^^IJ 25cm 2 ^#tflE^M. 1mm 3\ 5cm 0 

3§ S -t #J ^> * * fa % IS ( iP : " Dielectrophoretic 
Manipulation of Particles", Wang IEEE Transaction on 

Industry Applications, Vol. 33, No. 3, May/ June, 1997, pages 

660-669" ) wmux^^^^±^^^^m^mum 

$P, "Preparation and Hybridization Analysis of DNA/RNA from E. 
coli on Microfabricated Bioelectronic Chips" , Cheng Nature 
Biotechnology, Vol. 16, 1998, pages 541-546) %fa1& 
it (#iJ$P, "Combination of Sample-Preconcentration and Capillary 
Electrophoresis On-Chip", Lichtenberg ^, Micro Total Analysis 
Systems 2000, A. van den Berg pages 307-310), fllEfeiK 

(^B^'J^iff/T'^J^ 09/399,299, 1999 ^9^ 16 Bil^) = 

^ ■t'S^W 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%^ 90%^^^ 



t&, ftWA&J&ftfr^M^ 91%, 92%, 93%, 94%, 95%, 96%, 97%, 
98%, 99%l£ 100%$^1=r£iJ^#3<m®o 

b. s^a^hf 

&jfiL^AifiL«*W«aBfl&. JHMfc^AW^£@&&&+W«SIflB!JJl 

su m> «n m*^ lu^. s,, 
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t (annulospiral organ), ^^t, ^ti^3£ , ^JH^t. *W 
IT, floating organ, flower-spray organ of Ruffini, ^.Jlfl'B', 

3^S§, ptotic organ, ^|£1a$j3§ , S^^t", ^^.^ > 
4fJ£3£, a£^T3t> ^HT^t, supernumerary organ, 
lEStr i*^#t, to^H'B', SB^i&'ir, vascular organ of lamina 
terminalis, tm#1r, Uirii£tt8» il^f, S&SMW. 

J». #«. Mffil. 'frfl£, #E. JfiLfS. #, > RJ»» If. flfi^> 

i, j&, 0*, air, m$%$i, mw, ftft&LW 

g^#:g.gp&&<j#$£, $nM> ^?t> #!t> 

Rrs^waaji&i&t'&^ifi^- Bt^#. mwi*^ ers-s 
&%:&vgimimmm^ n&mn> m&mm* iv&mn* vmmm 

S^^, HKf, Scis?* 4$*^ ttl*^ « 



J3 



«ir». hms^k. m> *ft». sear, SMcib^*^ J» 
^E^Wn^fi^^^W^lt^. m^i^it^ (a), fitter (R). ^ 

(n) , ^m.m (d) , «ms§ (o , ^nmm (q) - 
(e) , smm (g) , mum go , mubi (d , ^um a) , 
ck) , mum cm) , s^m? (f) , (p) , (s) . 
en, -fem^(w), (y)^p^m^ (v)tr>oj^wmo 

a, &*fs&isz&iEa (Mft^§6Ma3$£ax MQ> IMPS 

^figGM^'^ DNA ($P Z-S DNA) 3f0 RNA (#P mRNA, tRNA 

#1 rRNA), 

J^JWJ^. «t^f> flWMQSlgfN J£«4«o #3r$*^ 

nl&ftMEfaiR^K. ^WS^KW^J^iS AMP, GMP, CMP, IMP, 
ADP, GDP, CDP, UDP, ATP, GTP, CTP, UTP, dAMP, dGMP, dCMP, dTMP, 
dADP, dGDP, dCDP, dTDP, dATP, dGTP, dCTP *P dTTPo 

B ia jfn«^jR c Rrw«»ai. j3s«Ftt*^*$pai^* a, $ 



& <inw?s«, p^$t. mmw^ -&mm. M> 
mmm aammm^ mmmm^^n^. mm mmmm 

c. 

mm < Ms)tai»wafl&): mwt cmm^ 

nf&fl^ ^H#> $§s§#> 
Hfflttifcffi. ^MKifi o.oi <K#£iJ/l/F«[ 

^m^wmuji^^^um^mmmm c#je#'J$p: "Design 

of asynchronous dielectric micromotors" Hagedorn Journal of 
Electrostatics, 1994, Volume: 33, Pages 159-185). M^M-Qlft 




succinimidyl (4-iodoacetyl) -arainobenzoate), (4-$ft'ftZ»IStt) _ 
SS^¥^5Hf-fcSSl0it3EI$iB ( sulfosuccinimydil (4- 
iodoacetyD-aminobenzoate), 4-iiMIttJ&SiU^3«-a- (2-Ptt 
155: 3i — fiSE ft ) ¥ ^ ( 4-succinimidyl-oxycarbonyl-a- (2- 
pyridyldithio) toluene), 6- (o-fl-a- (nfctlJlg— SStft) 
¥®fe^) B l§ fill it #J *S ©t 3£ )3& Ib ( sulfosuccinimidyl-6- [a- 
methyl-a-(pyridyldithiol)-toluamido] hexanoate), 3- (2- Pit 15: 
g-^ft) ¥^^^"S) -f^Mlfl®M£@s (N-succinimidyl-3-(- 
2-pyridyldithio) - proprionate), 6- (3- (2- ( Utt^X— Sift ft ) ~ 
MSfcJK) B^0t{fcJ$3S@5fc3£I$lB (succinimidyl 6[3(-(-2- 
pyridyldithio)-proprionamido] hexanoate), 6- (3- (2- (PfctBSS 
— G/ftft) -^BfeJK) ^ftB^5lHfc£$JB®k30£S§ (sulfosuccinimidyl 
6[3(-(-2-pyridyldithio)-propionamido] hexanoate), 3- (2- (nit 
B£3E— Efcft) -P5®Wft (3-(2-pyridyldithio)-propionyl hydrazide), 
Zt^£f f ¥1 (Ellman's reagent, dichlorotriazinic acid) 

S- ( 2- Sit ft Pit -L-Sfi*M^^ (S-(2-thiopyridyl)-L- 

cysteine), £*&fl«l&g*&« (ffi^PS^) JftaWSS6ra'h£# 



17 



iU bismaleimideothoxy propane, acid labile- transferrin 
conjugates 5fP adipic acid dihydrazide, ftfl^££ > h$M£lfl*l!lJISrt 

nJJETtTaWP&f* domains C H L C H 2 #1 C H 3)St^iAAM^16 
Gl tf)WifeE.i&®ft%l (Batra ^5, Molecular Immunol., 30:379-386 

((1993)) o ji^m^^mmm^xyt^ 

£Lt£ (i&^WiW.^ ) bismaleimideothoxy propane > adipic acid 
dihydrazide (Fattom Infection & Immun. , 60:584-589 

(1992) ) uRmM^&imm&%£&^m:wm%mm&&^i®m 

F«3£*tfti§IS6tf5FB&& (Welhoner ^, J. Biol. Chem. , 266:4309- 
4314 (1991)) c 

JAL, Goldmacher ^, Bioconj. Chem., 3:104-107 (1992)), Hffoffi 

S^W3fe^f!J^^S@3^S^S^a (Hazum^, Pept., Proc. Eur. 
Pept. Symp. , 16th, Brunfeldt, K (Ed), pp. 105-110 (1981)), 

(hydroxypropylmethacrylamide copolymer), fltSiLH^I^^IJ' ^ 
Tt^^iM^^SSr^B^^^ (methylrhodamine copolymer) (Yen 
^, Makromol. Chem, 190:69-82 ((1989)), -^f^^iS^^Tfe 

(350nm) #J $3 fOi^^J (Goldmacher et al. , Bioconj. Chem., 

3:104-107 ((1992)) VXRffl nitrobenzyloxycarbonyl chloride cross 
linking reagents $ iJfE ftft oH?]#Ji£$:ff (Senter ^, Photochem. 



Photobiol, 42:231-237 (1985))- 

(HB^ 5, 6i2, 474 mmi&im%wfri i ftT$miJ : &Wi&> 

tU Huston^, Proc. Natl. Acad. Sci. U.S.A., 85:5879-5883 (1988), 
Whitlow Protein Engineering, 6:989-995 (1993), Newton 
Biochemistry, 35:545-553 (1996), Cumber ^, Bioconj. Chem. , 
3:397-401 (1992), Ladurner ^, J. Mol. Biol. , 273:330-337 (1997) 

< anH^j 4,894,443 ^. ^mnw^y , ji^mm^ummm 

wzmo iiM^ii dna 31*3, mt&&mn^wfri L fcmi&^ 
&mmm&yd&&m-~^%k'&fcfr = ?±-<> &&&& dna ■& 
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t^fj^^^^^o site, tu^km^tf}^. &$ki£'Mj5&&fr = r%& 

DNA ^-^^fitJ^RTlU^^i&^o Sltb, 3£Jf IWilM^l^ 
y&£fc?«W3r&> SfcnrUAfe DNA^^lii^^^-^^^o DNA 

^wm^^^^^xMxt^m^'\±^^M, dna 

DNA Hfi&tWffi DNA . 

%imm mRNA mmmmzitim, mimtmrnmrn 

PS* ^EjI^&^tTT. # B a p^mRNA^Wpoly-A^^t##'ftife^ 
-^iiJ^^PfltF poly-T ±. ilit^^'a^^^^B^^ig. mRNA 

mRNA mRNA ^«£±&^M &»6Wv££IJJU 



r 



ft^ttmmm^iwmf&^m. -^m^m^mft^^wmmm 
#tt£iir 0 mw sds, sds im&\$. 

m<&. &&mLW<&& sds, Mmmtm&m^^mmtL 

^m^mn^o ft? > ^famm 

^M&wmT&m*, m^&^wfti-m^faftM* 

jiftft?&w&&&Mfti&faftB.<> Mft^Mi 

T. 0UiP, ^EftStffcSrF, dna 

5fcJ*£®. £nH«& CfcttJE) DNA ^XS«f*»SI«* 

^pH{SfP*M^?'J-^iI. Wffi&teirL&ftftfaft'&' 

fy&ft?ftmmm&M&ftft&&ft¥&&tt' mft&fc&mft? 
to®. &&i&%ft?-wm.%'kfajs> mm^ft?' 
ufcft?JAmmzmmfti%&*° 
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mm* 

is^oMIS^***- »i^^%ttM> WMH^Miftt£^ 

("Non-uniform Spatial Distributions of Both the Magnitude and 
Phase of AC Electric Fields determine Dielectrophoretic 
Forces", Wang 31, Biochim Biophys Acta Vol. 1243, 1995, pages 
185-194, "Dielectrophoretic Manipulation of Particles", Wang 
m, IEEE Transaction on Industry Applications, Vol. 33, No. 3, 
May/June, 1997, pages 660-669, " Electrokinetic behavior of 
colloidal particles in traveling, electric fields: studies using 
yeast cells", Huang m, J. Phys. D: Appl. Phys. , Vol. 26, pages 
1528-1535, " Positioning and manipulation of cells and 
microparticles using miniaturized electric field traps and 
traveling waves", Fuhr Sensors and Materials. Vol. 7: pages 



131-146, "Dielectrophoretic manipulation of cells using spiral 
electrodes", Wang, X-B. ^, Biophys. J. Volume 72, pages 
1887-1899, 1997, "Separation of human breast cancer cells from 
blood by differential dielectric affinity", Becker Proc. 
Natl. Acad. Sci. , Vol., 92, January 1995, pages 860-864), 31 

mm* tMURffi&mfcWfc&^M^fcKmo &mm±.> mn^s 
m^jT'j&mm^jfr^' ft Wilis ft^m^w^Wk^fe^ 

tB o 



2/zf 

T-mt x=p, ^ff 1 ^ x=m) 0 && Sf W*,ft%\^&ft^%M& 

wilt, -tiiwf»*#*fli^*fft^ji¥*"fl. 

p(zmjMq£%*&±ft#-&%IlW (V=1V) tf)JjB%>ik 



o. 01 m ioooopN 0 

WllPT»a 4 &^[R]*l&0<J%fi-% (0, 90, 180 *Q 270 Jg) £ 



magnetic 

m&&Xx (2) 113^^11^= (3) a%3ifl[tt«ffi!^sfi^. 

$P 50nm-0.5 £0/1+^^. ^1^^^^^^' 
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#^~F£ij3tj$lK: "Magnetic Microspheres in Cell Separation" , 
Kronick, P. L. in Methods of Cell Separation, Volume 3, edited 
by N. Catsimpoolas, 1980, pages 115-139; "Use of magnetic 
techniques for the isolation of cells", Safarik I. R Safarikova 
M. , J. of Chromatography, 1999, Volume 722 (B) , pages 33-53; "A 
fully integrated micromachined magnetic particle separator" , 
Ahn C. H. ^, J. of Microelectromechanical systems, 1996, Volume 
5, pages 151-157o 



Ap(r) = p a sin(kz)cos(ax) 

fSJ. Yoshioka 5fP Kawashima £ 1955 3^tii#JJJli£ < J*L" Acoustic 
radiation pressure on a compressible sphere" , K. Yoshioka ~Bl 
Y. Kawashima, Acustica, 1955, Vol. 5, pages 167-173), 

ft (jSL" Studies on particle separation by acoustic radiation force 
and electrostatic force", Yasuda K. ^, Jpn. J. Appl. Physics, 
1996, Volume 35, pages 3295-3299): 
F^r^—r'k E acouslie A sin(2fe) 

ft. BP: 

%*pj& p P ^mmmm^m^JM. , r m ft r P ft *J Ikm&ftft 

^A>0Bt, »M^^T^%^b <z=0) = 
^A<0B^, J®Emffi£&ftrfr E &*t <z=0) Szfto 



0. 01-1000pN Zt^ito 
&. il^^i Pierre Curie iftHtfrffj^jfe Jacques £ 1880 

ytW&imteR&mJ&vI&^TnXffi. ("Making light work with 
optical tweezers" , Block S. M. , Nature, 1992, Volume 360, pages 



493-496; "Forces of a single-beam gradient laser trap on a 
dielectric sphere in the ray optics regime", Ashkin, A., Biophys. 
J., 1992, Volume 61, pages 569-582" ; "Laser trapping in cell 
biology" , Wright ^, IEEE J. of Quantum Electronics, 1990, 
Volume 26, pages 2148-2157; "Laser manipulation of atoms and 
particles" , Chu S. , Science, 1991, Volume 253, pages 861 -866) » 

f. &nftmMm&}fcxw?£fo 

^ scifcte, nit^, M4> #js* urn. ytMmmm'&ft±.° 
*n^-g-# mmn&&w%T£in dna #i^«)o 

tf&^£ffil£to£S^J*Tt#7ll^ 09/399, 299 +, i£$if^ 1999 



ft ft #J J¥ M *B & £ iffE fs ii i'J %k (ft S ft ( iSL 

" Dielectrophoretic manipulation of cells using spiral 
electrodes", Wang, X-B. Biophys. J. Volume 72, pages 

1887-1899, 1997). 

tt—^M?*' ^4mPfc%M%k$;Vffr^ (£P*fflB£) ft<£-£ 
Pp(£fflSP Oeftering, R. ^tHH^'J 6,029,518 ^tff&faffi&P^J 



£j£o <ft£jStffl$W&J£. UT-m^, £^ttJt, BP^#j£& 
mRNAfitJiS^j, fr^M, PCR lT*g W&^IE DNA ^^WMU jZ^VL 

^ mRNA ^ nmA-^WU^W; 

PiTi£^> Ml* Jll^ 3$&> fl-WBA.R&tt 

s) assail. (3) mffi#*»Rr 
flj^wm^. (4) ^ijffl-^wtos^'&fcfca. 



3) 



14. ^wmmmmmm^m^7t± a (5) 

&]#^mr vx~Fm)k#m (4) *k ^ru— -h^^eu ims^ 
asw, ^^jt*, C5) (6) ^mw^'^o % 

iliif'JfflgBt)^^, Tift**?- M 

15, islN J^!^&^f£j5*iJo ^iJ^P^%%^K^(Wang ^, Biochim. 
Biophys. Acta. 1243:185^194 (1995)), J\M ^ffigteffl^J^Afc 
^^%%^f0^f^*.%*^^^ ^^D. Wang^, IEEE Trans. 
Ind. Appl. 33:660^669 (1997)) » £ WT^ti^ 1 *T #i'J B Itl 
tE&yk^t&mm, Wang ^, J. 72:1887^1899 (1997) (*J 
fflii^E&tS^Il't^ ^^^^); Wang ^, Biophys. J. 
74:2689^2701 (1998), Huang ^, Biophys. J. 73:1118^1129 
(1997), R Yang m, Anal. Chem. 71(5):9ir918 (1999) (^Jffl^ 
^Mfrl%te£mhkf&®L*MM* ^^P^tSI^); Gascoyne ^, 
IEEE Trans. Ind. Apps. 33 (3) : 670^678 (1997), Becker^-, Proc. 
Natl. Acad. Sci. #£4 92:860^864 (1995) & Becker ^, ./ /%^. 
Z?/ i^y. 27:2659^2662 (1994) (»ifi«&, MUtW&Mt 



i#'fT#&): Huang ^5, J. Phys. D: Appl. Phys. 26:1528^1535 (1993) 

?iiit*Otti£) ; and Wang, et al. , J. 
Phys. D: Appl. Phys. 26:1278^1285 (1993) ($t&> #^3W/r)c 

#M^MW&^^fi«£^(Hawkes ^, Microbios. 73:8r86 

(1993) ; R Cheng 3?, Biotech. 16:547^546 (1998)); ^Jfil^ffl 
J&^slt CD34+ z pifflJ}f2 (Stephens ^, ^ftw*? Marrow Transplantation 
18:777^782 (1996)); *JJB^fcfcft#i&£^#S6«: , 
VXR^VOft'f (Wash i zu ^ , TJSSF Thayw. Appl. 30 : 835^843 

(1994) ; Green Morgan, J. Phys. D: Appl. Phys. 30:L41-L44 (1997) ; 
Hughes ^, Biochim. Biophys. Acta. 1425:119^126 (1998); R 
Morgan m, Biophys J. 77:516^525 (1999)); ^m^h^^otti^ 
f®f&&ffi3ZMMW& (Fuhr ^ , Biochim. Biophys. Acta. 
1108:215^233 (1992)); (Washizu ^, /iSQF 
7r5/75-. 7"/?^ 26:352^358 (1990); Fiedler ^, Chem. 
70:1909^1915 (1998); R Mu Her ^ , Biosensors and 
Bioelectronics 14:247^256 (1999)); ^> %%^^|^ (Schnelle ^ 
Biochim. Biophys. Acta. 1157:127^140 (1993); Fiedler^, (1995); 
Fuhr m, (1995a); Fiedler^, (1998); Mu Her ^, (1999)); M 
m % ^ P$ ?U ft 'm M it *T If & ^ % % ifc $1 ^ ( Hagedor n ^ , 
Electrophoresis 13: 49^54 (1992); Fuhr Sensors and Actuators 
A: 41: 230^239 (1994); R Morgan ^, ./ Micromech. Microeng. 
7:65^70 (1997) )c 
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1. frig mRNA fr=? 

^ 2.(10 fit! iffi®T. ia-^nTlMilji^^ff-^^i^^^^^^W^ 
'N ^fflJ«tt^* (ftl 0.5-5 f«) , polyT (T-T-T-T-")^^il 

ii«ifrii^«*ti- mRNA ft^mfc mmm^imm 

&*&iFMWM^ 4 1 — mRNA tfj 3' 7fc^#£fit) poly A 

^^m^MmMmm . &#mRNA 
mffimm r zinmw&} hirna ss^Jt-sw. M^ft^t^ 

WBtiS. 3E311£ffi DEPCV AbSaWzfCW^ mRNA 

2. DNA 

DNA K^^I^Wfficft^fiSI^ (*PTris) 7t"#^W 

%«^7c«ijn*^^. bt^w^#^i. mm^mm^mm^ 

3. jgffi? mRNA g£ DNA 

^^^m^MWHo & mRNA DNA) #T^»»£ft3t® 
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sScDNAiii^iiJTfiiSc 

4.1. B^SIffl^t^^^^^M 

4£ffl6tJJ©$£'M^ Dynal (4.5 »fc#J M-450 3ftf*), 

JIBfiSttfii^^M^T CD15 «Jc CD45 #t#, CD15 *P CD45 PH 

ttK)Aemt5t.M 12. 5 ^fitt g Dynal ^wj&^J CD15 ift CD45 

m&&&m xio 6 ^«) ^pbs (flm&gw 

?S) 3 7Xo M.WtkttttiT&W^ 100 ^fe^A^rJfiL^E Eppendorf f * 

£ 4°C &#-F###£«J8* 10 itS*fflfl&^£JM 

7&j*ttJE&«*7G. il^7C^t-tI^n-^i^^«ilP 400 
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mmmufrm. i»j«i£^ 0 

J^^^^l^* (Mfcfe) ±- <£JM*W&ffl mRNA 
S^±fl<jW^nr^lRl. M*P» ^E— ^ffl^&JJH 5%6<J mRNA # 

fa mRNA 3Hf " gtJt 5°/6fa mRNA fr=?-&^lE^fo±.o £Mk#J& 
^ + , "^±tk^^^#±" i^olf^ 80%^ES^J mRNA ^ g§ 

■M mRNA #^£&££^£-^»*i±. i££^££ > M»L8Lt. ft 
«F*BPfiE2ftW^5lit mRNA #^£^&-^SR— SfciKELt. mRNA 



^mmmmmm ft-tf%EmM&fimmfti%, mis, 

rna> dna, mm^m* mmmm^$m&tom~m<&% 

Wm^'f mRNA mRNAo «D;& 

■^tf/SttSfi*] mRNA #^£tllr/5, ^ffi^#W*Pi£#tt»«fci*iSie 
#B D no MttillM mRNA fPge^^f^-^l^^fJl-^tiW^f 

mRNA Wf£H W^iifflm "I WitMIitl^tffl <> 



m^T-^mm^ maw. ^mw^ er s , es^s^ 
^u-ft^mn^Wo Mtt&m&mRiTSk. ^> ^ ^> *u 

fH. ^> f£> $U 1S> $U ^> *U ^ ^ 

i/tis. ft**. ^.fiw-^^^w^^aJc^a^. 



#^£^ft&&^M^A±^rai»&ft. mta, ilfctft mRNA & 
$f^cDNA, H^JlcDNA ri«^ l^T^filft^J&F*) 
s^^j^ mRNA MWifc- 

WBWicaifl&prwst^ %Lmmm). Mmmm^ 

aa^flftjfeW^^iB^a^T^^^ail&^^W (fluorescent- 



activated-cell-sorting),, tfi®fatoftffifeoilci&'&)i±T&ft' *T 

&$ts&&&fttiriin$.fo : g&m&ftVT (SNP) e mRNA am 

frm&)7jm&i&-#frtfr CST#£ G Xt#flf^fi?J DNA # 

CSNP)) j^^mRNA^f 6^#r &&%:J& cDNA # 

pT.^lffiit't^^^^-'S^^f DNA #1 mRNA ^fWoit^M. 

^^M^RT^ffl^ill^^tlT DNA *P RNA, «nffl^#^ 
#?ft^*fflW %Sc&3fc*n£ DNA P$?iJ±&5£. g&RT 

w#&#5a*T se^i#w^$n^^^»j^ m\^fe%x$\w (post- 

translational modification). *EHJ®|*j ^fe^O S&aB^tfT. 

^ f^^ffl^M^ltt:^ (#JSL G gB^ftjfll^). Jfll^ft DNA 

#1 RNA $HP, ^^^fi^?t!i^TW^E^>t±^SM-^3l3i^^ 



#^f c #ij£q, m^aSM^T-^^ mRNA, fStWWIfZ. 

mRNA, DNAs SfifD^/h^RTtU^SJlft^^^f- 

-»jSZffl«f^cDNA^, ^^Tfefefi: a) 44m^m?E*ffl^£i£ 
^-^^^®^^;|E^^-^#S:^#; b) ilil^K-±/ £E ^ 

c ) ^^^fitiiE^^»T^; d) mm-n^wyxmm^^M 

±frftK#&fc t e) Siiiif+tt^^K mRNA ^$J2I-#S 
;fc#»J mRNA-^I^Kl^, £*J?ffcfc!#W»**ail&^£fc 

mRNA-S^g^# ^£ij^-^£&ftil^#*t mRNA fE^Sfc 
cDNA ^C/¥o ^mM^U^S^tfM&toShm^wS&kk&i&fc 



$JS;*7#& mRNA- ^^^f^W^M^^J^aii^^ 

£#?St£5 mRNA #^6»fio X* mRNA itt^ft^/r Rl WilftWftJ^H 2 - 
iU^^^l. #'J£P mRNA pTIU 5fc&$^j£ cDNA, ^Bftfifc^E DNA 
^P$?iJ±£*3£l^?£ cDNA #j£fcfio |E^ffl^oJlU;A^lll^J#p a n4 3 ^, 

km- 10 mmmm, & t &to±mwLxm&'&ftVkVkft : ? 20 

fa* ^4^^J^fti^"I^#% "Dielectrophoretic 



Manipulation of Particles", Wang ^, IEEE Transaction on Industry 
Applications, Vol. 33, No. 3, May/June, 1997, pages 660-669 • 

^^'J^^ 1000^6<]^MM?E70^^l&±,#iAL"Dielectrophoretic 
Manipulation of Particles", Wang #1, IEEE Transaction on Industry 
Applications, Vol. 33, No. 3, May/June, 1997, pages 660-669 , 

m i (a) mmm^Mft'f- 20 wl^z^ 10 ^jot^m . s 1 (b) 
20 50 w^s^^^-tttss^a-a'^ eo 

a KO&^TJwrtss 70 £&mn 30 Mnit 
■^m*^. &^mmmmm%fc^^fo^> ^^^^ 

"Dielectrophoretic Manipulation of Particles", Wang ^, IEEE 
Transaction on Industry Applications, Vol. 33, No. 3, May/June, 
1997, pages 660-669" jpP "Introducing dielectrophoresis as a 
new force field for f ield-flow-fractionation " , Huang ^ , 
Biophysical Journal, Volume 73, August 1997, page 11 18-1 129 » 



mWiWm^-^^Mo mfuWit^m^-^±^}i 10, 

mfmft 80 JE^jT«#?feft«Jg. — ^±MJt90, zifL^P 100 

*ntan 110 inxS^Jt 90 ±0 ^H^^^-fe^afL^o 
T^MJjm, ^H^^^Wli^E-^o ^^Jt 10 iRffifeM^ 

^7^m«£, i^^MJOTis]^ 1 $f*£'J 5000 «^fR]. tt 

^iin^XTf-j^ 10 Wiftm 200 ^n^Bjetj^, £&m, £® 

$gi£/;fr5£i0li£%*K» gMRfc®. (i£JSL " Dielectrophoretic 
Manipulation of Particles", Wang ^, IEEE Transaction on Industry 
Applications, Vol. 33, No. 3, May/June, 1997, pages 660-669), 
3£f£3t/Xt^£[3l7£ , tt5 "Separation of human breast cancer 

cells from blood by differential dielectric affinity", Becker 
^, Proc. Natl. Acad. Sci. , Vol., 92, January 1995, pages 
860-864), *ng'£M J lfctfJf&tft "Selective dielectrophoretic 
confinement of bioparticles in potential energy wells", Wang 
^, J. Phys. D: Appl. Phys. , Volume 26, pages 1278-1285)=, ® 

3(A)*n SCB)!^!^^^^^^^, Jnffl 3 (A) ^HJ£ 

ifi&ftifetR 120*0^ 3 (B) ^^m^^U 130 o ilii^S^ 
S„ ^#?t!ifl«j^SPW— 140, 9F?rS:fi- 150 ^Wt^i 



m^m 70 x*ffi%i«!Sfi ho ufijta^. &&%>m% ho /^a^am 

^•m^iaiT^^^^J^^^^^^^^^' Ultrasonic 
manipulation of particles and cells", Coakley m, Bioseparation. 
1994. 4: 73-83; "Particle column formation in a stationary 
ultrasonic field", Whitworth m, J- Accost. Soc. Am. 1992. 91: 
79-85; "Manipulation of particles in an acoustic field", Schram, 
C. J. In Advances in Sonochemistry; Mason, T. J. , Ed. ; JAI 
Press Ltd, London, 1991; Vol. 2: pp293-322 , "Enhanced 
sedimentation of mammalian cells following acoustic 
aggregation", Kilburn ^, Biotechnol. Bioeng. 1989. 34: pp 
559-562= 

-5— >h 4 ffl-ecfl-ttK 190 m.j±m& 180 ffi^^«iiE€5rai» 3 >hfc«M 
ttfc-g-f* 60 ^Eji^-^Mfft^+^fStt^*^ F 200 KnfrGl W 
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tf ^^^tiit^^WlifeWt^tl. "Dielectrophoretic 
Manipulation of Particles", Wang ^, IEEE Transaction on Industry 
Applications, Vol. 33, No. 3, May/June, 1997, pages 660-669; 
"Electrokinetic behavior of colloidal particles in traveling 
electric fields: studies using yeast cells", Huang ¥f, J. Phys. 
D: Appl. Phys., Vol. 26, pages 1528-1535; "Positioning and 
manipulation of cells and microparticles using miniaturized 
electric field traps and traveling waves", Fuhr Sensors and 
Materials. Vol. 7: pages 131-146 ; " Non-uniform Spatial 
Distributions of Both the Magnitude and Phase of AC Electric 
Fields determine Dielectrophoretic Forces", Wang Biochim 
Biophys Acta Vol. 1243, 1995, pages 185-194. 

m 6 mmrsiifr^»%&^w&m$n 210 ^ 

4>mntw. fsj'im mj&Mmw&m.o j&&ftwm^m 190^0, 
90, i8o, 270 4 ^mi^mj¥^mm^R, SIJP^#^ 

mtL%^w 60 ^wAm^^^^^^^^w-m, & 

TO frM 220 ±^^T^^%%^^#^I^^-WM^^ 60 
" Dielectrophoretic manipulation of cells using spiral 



46 



electrodes", Wang, X-B. ^, Biophys. J. Volume 72, ' pa£es 
1887-1899, 1997. Miiit^^Ww^^vi , 

its. ^g^M^*. iSM&s^fctfj. M&M^^£ r &^* 

^Mfic ffl 7 Hjtbfi«it%«*^»ttSIA« 

^-wm-^ 60 w»^%®±, ^-s&^m^ie^ 

^^^/r^fo £S 7(B)*. ^Wftfc^Mfcff^ft^S^'J"! 7 

m 8(a) si 8<c)*s&^%%&#35>t*ffi^i#^^ w ^ 

f| 8 ^^>t6<J*ffi^7¥^f%^^^J 30„ S 8(A)I^Tt 
^IPJ&tf^ffiW^*?****- @ 8(B)M^T^«^/^^ 
it&<3tffi^Mf«tM 60c m 8(C)M/tTM^I 70 ffi 



If 3l4iRG*J#£fl nJ"#JSL "Dielectrophoretic Manipulation of 
Particles", Wang ^p, IEEE Transaction on Industry Applications, 
Vol. 33, No. 3, May/ June, 1997, pages 660-669 . 

m 9 mi£m&ifc'&%.Wim<\ 240 m^frT-wnn^wtfi^Mo 

^J|5^%^|^?iJWA^ J K^^^^Sor#i5L"Electrode design for 
negative dielectrophoresis", Huang ^.Pethig, /M?A5r. 5c/. Technol. 
Volume 2, 1991, pages 1142-1146,, ® 9 (A) ^JMvtis^M 70 *f 
0>h%«^7C 270 3HHtt*S*£4* 60 4 ^ 

WBlfi 4 )^'^^ ffl 9(B)M^7^-»£«r# 60 

JE "Selective dielectrophoretic confinement of bioparticles in 
potential energy wells" , Wang 3?, ^ Phys D: Appl Phys. Volume 
26, 1993, pages 1278-l285o 

s io ^ffl^ft^M«p$^'J 250 mjkft^-wm%^w^ 

Sfflo S 10(A) M^Tiiaft^M 70 Mtom^foin^, 

^ifcSK^/jFr&fafc®*^' " Positive and negative 
dielectrophoretic collection of colloidal particles using 
interdigitated castellated microelectrodes", Pethig J. Phys. 
D: Appl Phys., Volume 25, 1992, pages 881-888= ^Jffiai#*« 

" Positive and negative dielectrophoretic collection of 
colloidal particles using interdigitated castellated 




microelectrodes". Pethig *#, J. Phys. D: Appl Phys. , Volume 25, 
1992, pages 881-888 #1 "Selective dielectrophoretic confinement 
of bioparticles in potential energy wells" , Wang^, J. Phys D: 
Appl Phys. Volume 26, 1993, pages 1278-1285. ^3(A) 

M^*s^. ffl n(A)s^T^«ffi^ 20 M^m-swm&^m 

^i te 4Wtttt*fi!S , S^) , t , tll^- ffl ll(D)M^«-t: 

11 (E) 

s 12 &7FTmm&m*jm%.® 30 w^ws* *»smp#«* 

g^*fflj&Ml^lftM»e^7 (*P Mrnafenzi flHft^Mg&fl'f). 

(a) a^^wi^^ 20 *n 25 foft^n^mk^^mftfe^*- 
m&K 10 ttfime*. ffl 12 cb) s^Bwa^s-^ 

g^^^ift^fctflM^ 20 fP 25 M^W^rt^*^^ 
-TOS^SO jfP65o @12 (C) S^Ma3fegTit^^70 6tligS 
^f4« 30, fflfP^?l^-tM^ 60 *P 65 £ij 
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^^tfcds^jstiE. m 12 (d) &*&mm*m^M®mfe , mm 
^%%»*pffl i2c m*. m&m-Km^mi, mYmmm% 

"Three-dimensional electric field traps for manipulation 
of cells - calculation and experimental verification", Schnelle 
T.«, Biochim. Biophys. Acta. Volume 1157, 1993, pages 127- 
140; "A 3-D microelectrode system for handling and caging single 
cells and particles", .Mil Her, T. # . Biosensors and 
Bioelectronics, Volume 14, pages 247-256, 1999; 

"Dielectrophoretic field cages: technique for cell, virus and 
macromolecule handling" , Fuhr, G. Cellular Engineering. 
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Autumn: pages 47-57, 1995; " Electrocasting - formation and 
structuring of suspended microbodies using A. C. generated field 
cages" , Fiedler S.^f, Microsystem Technologies. Volume 2: pages 
1-7, 1995; "Dielectrophoretic sorting of particles and cells 
in a microsystem" , Fiedler, S. , Anal. Chem. Volume 70: pages 
1909-1915, 1998. 
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